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Conditional Expected Values

Conditional Expected Values

Let X and Y be discrete random variables, then the conditional
expected value of g(Y) given X = x is

E{g(Y)|X = x} = ZQ )y x=x(¥[|X = X).

Let X and Y be continuous random variables, then the conditional
expected value of g(Y) given X = x is

E{g(Y)|X =x}= 9(y)fyix=x(¥|X = x)ay.
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Example 1

Example 1
Let the discrete random variable X and Y have joint probability mass
function f(x, y) given by the entries in the table. Find the conditigonal

expected value of Y given X = 2.
* T 2 3 | fx(x)
1 02 0.1 03] 0.6

2 0.1 0.1 0.2 | @D
fv(y) | 0.3 0.2 0.5 1
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Theorem

Theorem 6.6

If X and Y are independent random variables, then Cov(X, Y) = 0.
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Example 2

Example 2

A thief is In a fiendish, dark,m circular dungeon with three identical
doors. Once the thief chooses a door and passes through it, the door
locks behind him. The three doors lead to the following three

outcomes.
» Door 1 leads to a 6 hour tunnel that leads to freedom

» Door 2 leads to a 3 hour tunnel that returns him to the dungeon
» Door 3 leads to a 9 hour tunnel that returns him to the dungeon

Each door is chosen with equal probability. When the thief is dropped
back into the dungeon after choosing the second or third door, he is a
“Markov" thief in the sense that there is a memoryless subsequent
choice of doors. He isn’'t able to mark the doors in any way. What is
his expected time to escape?
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let X=tine yr Q-S(‘,Of@. T"d\l door ”wbw Q)\wﬂﬂ ml'hau?
E(X) = E(x|Y=1)P(T=+ P8 o thigf.

e(x| 7=2)P(T=2)+
E(x] (=3P (1-3)

- 6*_3."" (3"E(X))*-'3- ‘\'(Q*l-e()())*_j
= 2+(t3+2E(X)
3
> E(X) =18




Example 3

Example 3

Let the random variable X be the number of tails tossed prior to the

first head in repeated tosses of a biased coin, where
p = P(tossing a head) on an individual toss. Find E(X).

X~ Qoo (p) . = E(X) ? Lot Y=4he reault of 'of fo.

foone paep)® | xe0,0,3,-

E(X) = E(X[Y=0) PCY=0) + E(x[T=))PCT=)
=(1+EQO)U-P)+ 0-p
< |-P*6(x)-|>6(x)

> 5=
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Example 4

Example 4

For the continuous random variables X and Y with joint pdf

:
f(x,y):% x>0,y>0, x+y <10,

find fx;y—,(x|Y = y) and E(X*|Y = y) for some real constant k > 0.
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Thank You

THANK YOU! ’<
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